CHAP.  II]
 THEBMODYNAMIC CYCLES
 3.	Before compression, on  a  petrol  engine  diagram v—10,  p=I5
temperature==150° C.    At a point on the expansion part  of the dia-
gram where v-= 4, p=I90, what is the temperature ?    Assume   that
the mixture behaves as a perfect gas.	[B. of E., 1911.]
 4.	At the beginning of the compression part of the diagram of a gas-
engine cylinder, the pressure is represented by a distance 0-31 in. and
the volume by 3 in.    The temperature is known to be 120° C.    At a
point on the expansion part of the diagram where the pressure is 7 in.
and the volume 0-6 in., what is the temperature ?
[B. of E., 1909.]
 5.	One Ib. of air has a volume of 4 cu. ft. and a pressure of 50 Ib.
per sq. inch;   the temperature is 127° C.    It receives 250 C.H.U., its
volume remaining constant.    What is its new temperature and pres-
sure ?   The mean specific heat at constant volume may he taken as
0*17.	[B. of E., 1909.]
 6.	A balloon of 5,000 cu. ft. capacity is to be so far filled with hydro-
gen at a pressure of 30 inches of mercury and 15° C. that, after ascending
to a height where the pressure is 20 inches of mercury and the tempera-
ture 0° C., the silk envelope is then fully distended, no gas having been
spilled.     Calculate the mass of hydrogen required and its original
volume.    The density of hydrogen is 0-0056 Ib. per cu. ft. at normal
temperature and pressure.	[Mech. Sc. Tripos, 1912.]
 7.	Air at atmospheric pressure and at a temperature of 70° C. is con-
tained in a cylinder of 2 cu. ft. volume, closed by a piston.    The latter
is forced down until the air is compressed into J cu. ft.    Find its result-
ing pressure (Ib. per sq. inch) and temperature, if the compression is
performed.

 (a)	Very slowly;
 (b)	Very quickly (i.e. so that heat has  no time to escape) [y=
1-41].
8.	Assuming that the compression curve follows the law PVy=con-
stant [y=l-4], calculate the pressure of the charge at the end of com-
press'on, given that the pressure at the beginning of the stroke is 12
Ib. per sq. inch abs. and that the final volume is ^ the initial volume.
[B. of E., 1912.]
9.	A quantity of air at temperature 15° C. and pressure 25 Ib. per
sq. inch abs. is adiabatically compressed to one-half its volume.    Find
the resulting pressure and temperature.      [Mech. Sc. Tripos, 1911.]
 10.	Air at 68° F. and atmospheric pressure is compressed adiabatic-
ally to 4 atmospheres.    It is then cooled at constant volume in a receiver
down to initial temperature, and then expanded in a non-conducting
cylinder  to   atmospheric  pressure.     Find  the   highest  and  lowest
temperatures.	j
 11.	The ratio of compression in the cylinder of a Diesel oil engine
is 15 : 1, and the temperature of the air at the end of the suction stroke
is 70° C.   Assume that the actual law of compression is PV1*3=con-
stant, what is the temperature of the air at the end of compression ?

